Retreat Pattern of Glaciers Controls the Occurrence of Turbidity Currents on High-Latitude Fjord Deltas (Eastern Baffin Island)

Introduction
High-latitude coasts are particularly sensitive to a warming climate, which promotes ice mass loss (Gardner et al., 2011; Zwally et al., 2011) , longer open sea ice seasons (Overeem et al., 2011; Serreze et al., 2007) , and, in some regions, a relative sea level rise (e.g., Ford et al., 2017) . These environmental changes in turn drastically modify Arctic coastlines, either by increasing coastal erosion (e.g., Lantuit & Pollard, 2008) , or conversely, by promoting rapid progradation of deltas due to glacial ice mass loss (e.g., Bendixen et al., 2017) . Fjord-head deltas constitute the main transition zones where sediment, fossil, and modern organic carbon (Galy et al., 2008; Smith et al., 2015) and contaminants (e.g., Perner et al., 2010) transit to reach deeper marine environments through river-generated density flows such as turbidity currents. Hence, rapid changes in coastal dynamics have a direct impact on these fluxes and strongly affect the nearshore environment and other associated processes in the deeper segments of the fjords, such as sediment distribution, benthos development (Syvitski et al., 1989) , or the burial of organic carbon, which plays a crucial role in controlling O 2 and CO 2 concentrations (Smith et al., 2015) .
Despite the importance of turbidity currents in the transfer of sediment and carbon to deeper-water ecosystems (e.g., Biscara et al., 2011) , remarkably little information exists on sediment transport processes on highlatitude deltas due to a lack of high-resolution bathymetric data and in situ monitoring. In the eastern Baffin Island region (Canada; Figure 1 ), the links between the pattern of ongoing glacial retreat (Lenaerts et al., 2013) and sediment transport to the coast have the potential to provide a complete understanding of the consequences of deglaciation on sediment fluxes and partitioning in fjord systems. Therefore, the factors responsible for the presence of turbidity currents during deglaciation can be precisely identified. ©2019 . American Geophysical Union. All Rights Reserved.
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• Data Set S1 The effect of deglaciation on the progradation and activity of deltas is often limited to the stratigraphic record since these processes occur over hundreds to thousands of years (Dietrich et al., 2018; Winsemann et al., 2018) . Therefore, the effect of the retreat pattern of glaciers on the deltaic processes is often based on outcrop studies or from the interpretation of sediment cores (e.g., Lonne & Nemec, 2004; Normandeau et al., 2017) . Eastern Baffin Island, like many other Arctic and Antarctic regions (e.g., Velicogna, 2009) , is experiencing ongoing glacial retreat and presents a complete range of deglaciation stages: from marine-terminating glaciers to complete glacial retreat from watersheds. These different settings allow us to understand variations in sediment supply and its effect on deltaic progradation and the occurrence of turbidity currents. These variations can then be conceptualized into a temporal framework, from glaciarized watersheds (i.e., currently with glacial ice) to their complete deglaciation. The modern environments of eastern Baffin Island allow us to understand not only the factors controlling the occurrence of turbidity currents but also the effect of the retreat pattern of glaciers on deltaic activity. Here we present the results of extensive mapping of the submarine geomorphology of 31 fjord river mouths using high-resolution (≤5-m) multibeam bathymetry data and characterize their relationship to glaciological and hydrological components of their watershed (Figure 1 ). The objectives of this study are threefold. First, the linkages between submarine sedimentary processes and the glaciological and hydrological components of watersheds allow for a precise understanding of the factors controlling the occurrence of turbidity currents on fjord deltas. Second, the different stages of deglaciation between watersheds allow us to build a temporal framework for the effect of the retreat pattern of glaciers on deltaic activity and the occurrence of turbidity currents. Third, based on the established controls on the presence of turbidity currents, we can predict where these processes are likely to be active for every fjord in eastern Baffin Island and speculate on future trends. Our findings have implications for the interpretation of past (Holocene and older) deglaciation sequences and for the assessment of coastal dynamics of areas currently affected by glacial retreat worldwide.
Material and Methods
Data Sets
This study is based on the analysis of bathymetric data sets collected on the Research Vessel Nuliajuk in 2012−2014 and the Canadian Coast Guard Ship Amundsen between 2006 and 2014. The multibeam bathymetric data were processed at a <5-m resolution in order to visualize the presence or absence of sediment waves on delta fronts, at river mouths, or the presence of drowned deltas. Thirty-one river mouths were mapped in this manner along the fjords of eastern Baffin Bay (Figure 1 ; e.g., Hughes-Clarke et al., 2015) .
For each river mouth, watersheds were created using watershed analysis tools in ArcGIS and using the Baffin Island digital elevation model (25-m horizontal resolution) from the Canadian Digital Elevation Model (CDEM; Figure 2 ). For each watershed, glaciological and hydrological characteristics were extracted using zonal statistics in ArcGIS ( Figure 2 ). The area (m 2 ) of the watersheds (Figure 2b ) was calculated along with glacial ice area (Figure 2c ), from the Randolf Glacier Inventory (Pfeffer et al., 2014) , and glacial ice velocity ( Figure 2d ; Van Wychen et al., 2015;  m/year). The sum of glacial ice velocity (sum of pixels) was used in this study as a proxy for glacial erosion. Pixel sizes for the ice velocity were 100 × 100 m 2 , and the sum of the velocity for all pixels within the watershed was calculated. The ice velocity data set covers 99% of the Randolf Glacier Inventory data set. Two watersheds were not fully covered by the glacial ice velocity data set, and thus, this parameter was ignored for those two watersheds. Lake area (Figure 2e ) was calculated using the HydroShed Global Lake Database (Messager et al., 2016) . Overall, the Global Lake Database was sufficient to cover all the lakes within 29 of the 31 watersheds studied in detail. Observation of lakes smaller than what the Global Lake Database provides (<0.1 km 2 ) was added manually in two watersheds. For the predictive map (see section 4), the Global Lake Database was used without modification; therefore, lakes smaller than 0.1 km 2 were not taken into account, which might necessitate small adjustments in the predictive mapping. Finally, rivers were classified using the Strahler classification and a threshold of 100 pixel was used to define a class 1 river ( Figure 2f ).
Watersheds were also created for all the lakes located within the fjord-delta watersheds, and data extracted from these subwatersheds were removed from the total watershed values, producing new adjusted watershed values that exclude lake sediment trapping (Figure 2g ).
Statistical Analyses
Since distributions were nonnormal for most of the extracted parameters, a Wilcoxon-Mann-Whitney test was used to determine if active and inactive deltas had significant differences in watershed characteristic. This nonparametric test was used to test differences between two conditions (active versus inactive deltas) and glaciological and hydrological characteristics of watersheds (presence of glacial ice, ice velocity, river classification, etc.). A P value < 0.05 indicates a statistical difference between the two distributions (active and inactive deltas). In most instances, ties in the data sets were present, and thus, the values were slightly modified (using jitter in R) in order to compute exact P values. An effect size was then calculated in R to estimate the size of the effect observed following Field et al. (2012) .
In addition to a Wilcoxon-Mann-Whitney test, the homogeneity of variance of the active and inactive deltas glaciological and hydrological parameters was compared. Since normal distributions could not be assumed for all data sets, a Fligner-Killeen test was used. A P value < 0.05 indicates a significant difference in variance between the two conditions.
Approach: Sediment Waves as Indicators of Deltaic Activity
The main terrestrial parameter driving nearshore fjord hydrodynamics is river discharge, which controls submarine delta activity by generating turbidity currents (Hughes Clarke, 2016; Syvitski, 1989) . Active submarine deltas are here viewed through the prism of subaqueous sediment wave organization. In this study, submarine delta activity is therefore defined as the presence of recurring and energetic turbidity currents, triggered at the delta front, and flowing downslope. These turbidity currents typically form sediment waves, where their presence along delta slopes is used to assess if a particular delta is active ( Figure 2 ). All active deltas with sediment waves are associated with well-developed subaerial deltas. On active deltas, sediment waves are mostly crescentic and are interpreted as upper-flow regime bedforms, probably cyclic steps (Cartigny et al., 2011; Hughes Clarke, 2016) . Cyclic steps are sediment waves that migrate upstream and are formed by turbidity currents that recurrently undergo hydraulic jumps (Kostic et al., 2010) . These types of sediment waves are known to be present on active delta slopes (Clare et al., 2016; Fricke et al., 2015; Hughes Clarke, 2016; Kostic et al., 2019; Normandeau et al., 2016) ; their presence indicates active processes (e.g., Hughes Clarke, 2016; Normandeau et al., 2014; Smith et al., 2005) . Therefore, the presence of sediment waves indicates that turbidity currents occur on the delta slopes (i.e., active deltas) although their frequency is unknown. Inactive deltas were defined as river mouths where turbidity currents do not to occur. Inactive deltas were identified either by the absence of a well-developed subaerial delta linked to the absence of submarine sediment waves extending in deeper waters or by the observation of a nearshore drowned delta. Inactive deltas often form bays where shoreline retreat occurs as wave erosion outpaces sediment supply from rivers.
Repeat bathymetric surveys of three submarine deltas in Oliver Sound (northeast Baffin Island) in 2006 and 2008 ( Figure 3 ) and Southwind fjord between 2013 and 2018 (data not shown) show that sediment waves migrated over these 2-year periods. Figures 3a-3g show the morphology of two delta fronts in 2006 and 2008 along with the differences in bathymetry between the 2 years. These data clearly show that the sediment waves have migrated between the 2 years and that channel erosion occurred. These seafloor changes confirm that the presence of sediment waves indicates recurring turbidity currents, and therefore, active submarine deltas. These types of sediment waves and seafloor changes are known to be the effect of turbidity currents (Corella et al., 2016; Hage et al., 2018; Normandeau et al., 2016) and cannot be attributed solely to oceanographic processes. The absence of sediment waves on a delta or the absence of a delta in other cases conversely indicates that turbidity currents do not occur.
Results
Glaciological and Hydrological Parameters of Active and Inactive Deltas
High-resolution multibeam bathymetric imagery available for 31 river mouths and deltas reveals 16 active and 15 inactive deltas (Figure 1 ). Glacial ice in the watershed is shown to be an important factor in the occurrence of turbidity currents (Figures 4a-4d ). The median percentage of glacial ice in watersheds of active deltas is 50% (Q 1 =37%, Q 3 = 60%) compared to 22% (Q 1 =14%, Q 3 = 31%) for inactive ones (Figure 4c ). In order to assess if active and inactive deltas have significantly different glaciological and hydrological settings in their watershed, a nonparametric Wilcoxon-Mann-Whitney test was used. The percentage of glacial ice in the watershed is a critical factor controlling the nearshore presence of turbidity currents in fjords (P < 0.001, r = 0.75; Table 1 and Figure 4c ). Watersheds devoid of glacial ice (n=2) have inactive deltas, whereas watersheds with glacial ice can be active or inactive depending on past patterns of glacial retreat. Some inactive deltas have a comparable percentage of glacial ice in their watershed to active deltas (Figure 4c ).
In order to evaluate the effectiveness of lakes in trapping sediments, the percentage of watershed covered by lakes was calculated and is a significant parameter between active and inactive deltas (Figure 4e ). Lake subwatersheds were thus removed from all the watersheds, which provided new adjusted watersheds with a median percentage of glacial ice of 55% (Q 1 =44%, Q 3 = 61%) for active deltas and 1% (Q 1 =0.1%, Q 3 = 5%) was found to be the main controlling factor on the presence of sediment waves and therefore on the occurrence of turbidity currents in fjords.
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Journal of Geophysical Research: Earth Surface for inactive ones (Figure 4d ). When excluding the subwatersheds that flow into lakes from delta watersheds, active deltas have watersheds with significantly more glacial ice than inactive deltas (P < 0.001, r = 0.87; Table 1 and Figure 4d ). The percentage of glacial ice in the subwatersheds of lakes explains the inactivity of the deltas with high percentage of glacial ice in their total watershed. Additionally, a Fligner-Killeen test shows that there is no significant difference between the variances of glacial ice in active and inactive delta watersheds when comparing their total watershed P = (0.58) but that there is such difference when comparing glacial ice in the adjusted watershed (P = 0.03; Table 1 ). This significant difference between the variances indicates that watersheds of active deltas have higher variance of glacial ice than the inactive deltas, as expressed in Figure 4d where the percentage of glacial ice in adjusted watersheds for inactive deltas largely remains below 10% but varies between 30 and 90% for active deltas. Furthermore, glacial ice velocity (Figures 4f and 4g ), which is used as a proxy for glacial erosion (e.g., Overeem et al., 2017) , is significantly higher in active delta watersheds than in inactive ones, especially within adjusted watersheds (Figure 4g ; P < 0.001, r = 0.81). Other parameters such as river classification (P = 0.11, r = 0.29; Figure 4h ), which is a proxy for river discharge (Strahler, 1957) , or area of watershed (P = 0.21, r = 0.22; Figure 4i ), show no significant differences between the active and inactive delta watersheds ( Table 1 ). The area of adjusted watershed becomes, however, a significant parameter (P = 0.0036, r = 0.52; Figure 4j ) because, in some cases where lakes are formed near the river mouth, the watershed area is diminished by 95% when excluding lake sub watersheds.
Discussion
Factors Controlling the Occurrence of Turbidity Currents
This study demonstrates the different glaciological and hydrological parameters that have an effect on the occurrence of turbidity currents on fjord deltas. Recently, Pope et al. (2019) showed that a stable ice front was necessary for the formation of turbidity current channels at marine-terminating glaciers and that large watersheds increased the likelihood of turbidity currents. Gales et al. (2018) have also shown shown that the watershed area and river discharge control the type of deltas created, that is, small Gilbert-type deltas or deltas with long-running channels. Our results show no significant differences between small and large watersheds on the occurrence of turbidity currents. Similarly, river classification, which is used as a proxy for river discharge, does not affect the occurrence of turbidity currents at river mouths, although it may affect the development of submarine channels (Gales et al., 2018) . However, river discharge will be affected not only by river classification but also by glacial meltwater in watersheds comprising glacial ice. Therefore, river classification between glaciarized and nonglaciarized watersheds is probably not comparable.
The presence of glaciers in the watersheds exerts a significant control over the occurrence of turbidity currents, which indicates that the presence of glaciers allows for the supply of sediment to deltas. Glacial ice area and percentage of glacial ice are both important for the occurrence of turbidity currents. However, the percentage of glacial ice in the watershed exerts a slightly stronger influence, likely because it 
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Journal of Geophysical Research: Earth Surface provides an estimation of the proximity of the source of sediment (i.e., glacial erosion); a higher percentage of glacial ice covers a larger area of the watershed, thereby providing a source of sediment close to the delta. A closer source of sediment reduces the likelihood of sediment storage within the watershed. Conversely, small glacial ice percentages are more likely to indicate a source of glacial erosion farther upstream in the watershed, thereby increasing the likelihood of watershed sediment storage.
The differences between total and adjusted watersheds show the influence of lakes on preventing the delivery of sediment to deltas. These differences are most clearly illustrated when looking at glacial ice percentage in active and inactive delta watersheds. Active deltas all contain a similar percentage of glacial ice in their total and adjusted watersheds. However, although the percentage of glacial ice mostly varies between 14 and 31% in inactive delta watersheds, it drops to 0−5% in the adjusted watersheds. A similar trend is observed when examining the glacial ice velocity, which is used as a proxy for glacial erosion, since both parameters are linked. These values clearly show that lakes are efficient in trapping sediment and preventing the progradation of deltas and the formation of turbidity currents. The proximity of the ice margin to the delta hence reduces the likelihood for sediment to encounter and then be trapped in a lake.
The Retreat Pattern of Glaciers Controls the Occurrence of Turbidity Currents
The different deglaciation stages of the watersheds of Baffin Island allow us to better understand temporal trends in the evolution of deltas in glaciated settings and provide a conceptual model for the occurrence of turbidity currents in high-latitude environments. Some watersheds are almost fully glaciarized, whereas others are completely deglaciated. Examining the differences in deltaic processes and activity for this wide range of glaciarized settings allows us to understand the temporal variations in sediment supply and propose a model for the evolution of a single delta/watershed during the retreat of glaciers ( Figure 5 ). This model begins when ice-margins become land-based and ends when ice-margins have completely retreated from the watershed.
The results presented here demonstrate the role played by glacial erosion and the retreat pattern of glaciers across watersheds in modifying the type of sediment supply to fjords ( Figure 5 ). The supply of sediment from glacial erosion is assumed to slowly decrease with time-as the sum of glacial ice velocity is used as a proxy for glacial erosion-but to remain relatively high during onland glacier retreat (Figure 5a ), as suggested by the presence of turbidity currents on deltas with watersheds comprising from 30 to 90% glacial ice. Glacial erosion and glacial meltwaters provide large volumes of sediment when there is a direct connection between glacier and fjord-delta, which allows turbidity currents to form. However, during the retreat of the glaciers, proglacial lakes can form because of moraine damming, glacial overdeepening, isostatic flexure, or structural inheritance (Carrivick & Tweed, 2013; Dietrich et al., 2017) and significantly alter the delivery of sediment to the ocean. When lakes form, sediment supply to the fjord-head delta decreases significantly as sediment is trapped upstream in lakes, modifying the hydrodynamics of the marine nearshore environment due to sediment starvation (Figures 5a and 5c ). Both small and large lakes act the same way in trapping sediment upstream of the delta. Sediment starvation is not due to reduced sediment supply from the glaciers but is due to sediment not reaching the coast. The production of meltwater remains constant during that time, but lakes prevent the supply of sediment to the delta. These results show the importance of glacial erosion and sediment supply compared to meltwater discharge for the occurrence of turbidity currents. Because of sediment starvation, some deltas appear to have been significantly eroded, forming bays, while upstream lakes in the watershed are being filled with sediment ( Figure 5c ). However, once sediment completely fills the lakes, which appears to have occurred in some watersheds (Figure 5d ), deltas can be reactivated in the long term since the course of the river down to the fjord is re-established ( Figure 5 ). Hence, although all sizes of lakes are efficient in trapping sediment, the size of lakes influences the time period during which sediment starvation on fjord deltas occurs. Finally, when glaciers retreat from the watersheds, there is often no longer enough sediment supplied through glaciofluvial rivers to generate turbidity currents, which leads to the cessation of turbidity currents and the erosion of the deltas (Figure 5a ).
Recent studies have shown that delta progradation is rapid in watersheds affected by glacial ice mass loss even during relative sea level rise (Bendixen et al., 2017) , which leads us to conclude that shallow bays or shelves, in some cases formed by a drowned former delta plain and which are not prone to the formation of turbidity currents, would be quickly filled by the prograding deltas, after which turbidity currents would form in deeper environments. Therefore, the presence of a shallow bay or shelf in nearshore fjords does not preclude in the long term the formation of turbidity currents after rapid filling of the shallow nearshore 10.1029/2018JF004970
Journal of Geophysical Research: Earth Surface environment. Possible limitations to this model nonetheless include the depth of the prodelta during the transition from an inactive delta to an active one (i.e., the time it takes for deltas to fill shallow bays). Bedrock lithology also affects the erosion by glacial or fluvial processes and may influence the volume of sediment transported to fjords and the occurrence of turbidity currents.
Can We Predict the Occurrence of Turbidity Currents From Glaciological and Hydrological Watershed Characteristics?
Based on the results of this study, the terrestrial glaciological and hydrological characteristics of watersheds can be used to identify fjords where turbidity currents are likely, possibly, or unlikely to be presently occurring. The percentage of glacial ice within the adjusted watersheds (excluding lake subwatersheds) proved to be a significant parameter for the presence of turbidity currents (Table 1) . Therefore, this parameter was used to predict the location of active deltas for 644 rivers in fjords of eastern Baffin Island ( Figure 6) where (1) less than 10% glacial ice in adjusted watershed suggests that the deltas are inactive or absent (called "low likelihood" in Figure 6b ), (2) between 10 and 20% glacial ice suggests that they are possibly active (called "Medium likelihood" in Figure 6b ), and (3) more than 20% glacial ice in adjusted watersheds suggests that the deltas are active (called "High likelihood" in Figure 6b ). When applied to the 31 known river mouths, these thresholds yield a 6.5% error, where two inactive deltas were mistakenly interpreted as active. In these two cases, other Figure 5 . Effect of watershed characteristics on deltaic activity. (a) Proposed model for the occurrence of turbidity currents during glacier retreat: (b and e) (1) A direct connection between glacial erosion and the delta will lead to the occurrence of turbidity currents. (c, and f) (2) The presence of a lake caused by glacial retreat (e.g., by moraine damming or glacial overdeepening) will alter the delivery of sediment to the delta. (d and g) (3) However, if the lake is filled, the connection will be re-established, leading to the reactivation of turbidity currents.
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Journal of Geophysical Research: Earth Surface parameters such as moraine damming or storing of sediment within the sediment-routing system appear to play a role but could not be quantified. Using the percentage of glacial ice in adjusted watersheds is thus a strong proxy for predicting where turbidity currents occur in high-latitude fjords.
Recent studies have suggested that glacier-derived sediment flux controls the progradation of deltas (Bendixen et al., 2017; Dietrich et al., 2017) . Our findings reveal that the pattern of glacial retreat, that is, the formation of lakes due to moraine damming or glacial overdeepening, is more important than the simple presence/absence of a glacier in the watershed on the occurrence of turbidity currents. Of the 644 river mouths in the fjords of eastern Baffin Island, 48% likely have no deltas or inactive deltas, 9% have deltas that are possibly active, and 43% likely have active deltas. Although 60% of the deltas have an elevated proportion of glacial ice (>10 %) in their watersheds, only 52% possibly or likely have turbidity currents at their fronts because of the effect of lake trapping that prevents sediment delivery to the fjords. It is however important to note that this likelihood of the occurrence of turbidity currents (Figure 6b ) is only applicable in the modern configuration of lake distribution, which inherently evolves through time.
Possible Implications of Ongoing and Future Glacier Retreat
As retreat of glaciers is ongoing, their pattern of retreat may modify the future hydrological and glaciological characteristics, which will then have a direct impact on the occurrence of turbidity currents in fjords. For example, if there is a stillstand during the retreat of glaciers, it is likely to construct a frontal moraine, which may then form a moraine-damned proglacial lake that traps sediment. Conversely, if the retreat of glaciers is continuous, the formation of a proglacial lake is less likely, allowing continuous sediment delivery to fjorddeltas. Currently, studies have shown that the retreat of glaciers and ice mass loss has accelerated in the beginning of the 21st century due to higher summer temperatures with little change in annual precipitation (Gardner et al., 2012) and that this ice mass loss appears irreversible until the end of the century (Lenaerts et al., 2013) . If this accelerated ice mass loss continues as predicted, we speculate that moraine-damned lakes will be less likely to form, thus enhancing in the short term the occurrence of turbidity currents in Baffin fjords. Some existing lakes may be filled, which will allow some deltas to be reactivated. However, if ice mass loss continues until no glaciers remain, the occurrence of turbidity currents will cease and will have an abrupt effect on the hydrodynamics of fjords.
The retreat pattern of glaciers on land not only has an influence on turbidity currents but it also affects carbon and nutrient transport to fjords (e.g., Hopwood et al., 2018) . When lakes are absent in the sedimentrouting system, carbon and nutrients are easily transported to fjords, which then act as traps (Smith et al., 2005) . On the other end, the presence of lakes can significantly alter the transport of carbon and nutrients to fjords, which can remain, at least partly, trapped inland. Turbidity currents are an efficient mechanism for the dispersal and distribution of carbon and nutrients in fjords. If deltas become inactive and erode (retreat) due to the formation of lakes upstream, carbon may not be as efficiently distributed in fjord systems. Therefore, the future pattern of glacial retreat will affect the transport of carbon and nutrients and the hydrodynamics of fjord systems.
Conclusions
This study used the various stages of deglaciation of eastern Baffin Island to illustrate the role of the retreat pattern of glaciers on the activity of deltas through the occurrence of turbidity currents. We show that the supply of sediment to fjords, which is necessary for the formation of turbidity currents, is controlled by glacial erosion and glacial meltwaters and hampered by the presence of lakes in the sediment-routing system. Glaciers on land are a necessary condition for the erosion of bedrock and the supply of large volumes of sediment through meltwater to coastal and nearshore environments, whereas lakes can prevent delivery to the fjords. The factors controlling the occurrence of turbidity currents were then conceptualized in a temporal framework since eastern Baffin Island comprises watersheds which are fully glaciarized to fully deglaciated. These stages of deglaciation were thus used to demonstrate the evolution of a retreating glacier and the formation of lakes on the nonlinear activity of deltas ( Figure 5 ). Although this study is based on the modern environment, it can be used as a way to further our understanding of the effects of Late Pleistocene/Early Holocene deglaciation on fjord sedimentation and to estimate future occurrence of turbidity currents in response to climate change.
Since the formation of lakes during glacial retreat is highly variable in space and time, the timespan of delta activity is hard to predict. Watersheds where glaciers are retreating, which is a general trend in the Arctic due to climate change (Lenaerts et al., 2013) , may develop proglacial lakes in the near future, which will suddenly alter the fjord nearshore hydrodynamics. Once lakes are filled, deltaic sedimentary processes may become active again. The acceleration of ice mass loss however suggests that morainedamned lakes are less likely to form in the future in the absence of glacial stillstands, potentially enhancing temporarily the occurrence of turbidity currents in Baffin fjords. Finally, following the retreat of the glaciers from the watersheds, sediment supply will abruptly drop due to cessation of glacial supply or rerouting of glacial sediments and meltwaters to adjacent basins. Future patterns of glacial retreat will dictate the nonlinear nearshore hydrodynamics of fjords and its impact on carbon burials and ecosystems.
